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Objectives: To estimate (1) the average number of
patients per practitioner in Pediatric Research in
Office Settings, the national practice-based research net-
work of the American Academy of Pediatrics; (2) the to-
tal number of active patients cared for in the network;
and (3) the age-sex distribution of patients seen in pe-
diatric practice.

Setting: Eighty-nine practices in 31 states with 373 Pe-
diatric Research in Office Settings practitioners (59% of
Pediatric Research in Office Settings members).

Methods: Practices were asked to enumerate the num-
ber of patients visiting the practice during the 2-year pe-
riod from January 1, 1991, through December 31, 1992.
Patients making multiple visits were counted only once,
resulting in a patient count rather than a visit count. Age-
sex registers were completed using computer billing re-
cords or medical record sampling.

Results: Study participants cared for 529 513 active pa-
tients (50.7% male). Each practitioner cared for an av-

erage of 1546 patients. The number of patients per prac-
titioner was significantly higher in less-populated areas
and in solo practices. Children aged 12 years and younger
comprised 81% of the patients seen by Pediatric Re-
search in Office Settings practitioners, and more than half
of the children were aged 6 years or younger. Before age
5 years, boys accounted for a slightly, but significantly,
higher number of patients, whereas after age 14 years,
girls comprised a significantly larger proportion of
patients.

Conclusions: The average number of 1546 patients per
practitioner derived from these private practice data is
in line with health maintenance organization–based es-
timates. Pediatric practitioners predominantly serve
younger children. These data provide the only current
national estimates of the size and age-sex distribution of
independent pediatric practices, and can help pediatri-
cians and health service researchers plan for the future
provision of health care to children.

Arch Pediatr Adolesc Med. 1999;153:9-14

E MPIRICAL DATA on the size of
pediatricians’ practices—
ie, the number of children
cared for by an individual
pediatrician—are lacking.

(Size of practice is defined here as the num-
ber of children cared for by an individual
pediatrician.) A recent report by the Ameri-
can Academy of Pediatrics (AAP) Com-
mittee on Careers and Opportunities cited
previously unpublished empirical data
from 7 health maintenance organization
(HMO) sources.1 These estimates of the
number of patients per pediatrician var-
ied from a low of 885:1 to a high of 1750:1.
More recent data from a group of 50 staff-
and group-model HMOs arrived at a
figure of 1795:1.2 Health maintenance or-
ganization–based ratio estimates may,
however, be artificially low. This may oc-
cur because children seen in HMOs have
higher visit rates than children seen in fee-
for-service settings,3 which may require

HMOs to staff more pediatricians to care
for equivalent numbers of patients. With
respect to non-HMO settings, there are no
recent published studies.

Similarly lackingarerecentdataonthe
age distribution of patients seen by office-
basedpediatricians.StudiesbasedonUSphy-
sician visit data from the 1970s4 indicated
that children comprised a smaller propor-
tion of visits to pediatricians as they grew
older and that adolescents accounted for a
relatively small proportion of pediatric pa-
tients. However, the steady increase in the
US pediatrician-child population ratio5 oc-
curring since that time could have resulted
in an increased number of visits to pediatri-
ciansbyolderchildrenandadolescents.Un-
fortunately, therewasnoinformationtosup-
port or refute this hypothesis.
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The development and enumeration of an age-sex reg-
ister is one way to determine empirically the size and age-
sex distribution of any medical practice. This method,
which has been used for several decades, involves count-
ing, within age and sex categories, the patients who have
visited a practice within a given period.6 The assump-
tion is made that an individual who has visited the prac-
tice within a given time frame is an active patient. The
time frame used for defining an active patient can vary;
however, a common standard is 2 years.7,8

Accurately determining the number of patients served
by a practice or practitioner (often referred to as “defin-
ing the denominator”) is not necessarily a straightfor-
ward process.9,10 Difficulties include the mobility of pa-
tients in US health care settings, different methods of record
keeping, and not accounting for patients who do not visit
the practice during a specified period. Despite these limi-
tations, the age-sex register provides a practical way to es-
timate the size and composition of primary care practice
populations. Age-sex registers have been used exten-
sively in family practice research,7 but have not been used
previously to assess pediatric practice populations.

During the early 1990s, Pediatric Research in Of-
fice Settings (PROS), Elk Grove Village, Ill, the national
practice-based research network of the American Acad-
emy of Pediatrics, Elk Grove Village, decided to create
an age-sex register for all practices in the network. This

effort was made to meet many needs, including the need
of the internal PROS network to know the age and sex
distribution of network patients to plan future studies
and develop incidence and prevalence data, and the need
in practices for information to help allocate practice re-
sources and assess the need for provision of local health
services. Finally, results based on empirical data de-
rived from private practice were expected to inform dis-
cussions of the pediatric workforce. The specific objec-
tives of this study were to estimate (1) the average number
of patients per practitioner in the network; (2) the total
number of active patients cared for in the network; and
(3) the age and sex distribution of patients seen in pe-
diatric practice.

RESULTS

Eighty-nine practices in 31 states with 373 PROS practi-
tioners submitted usable data (59% response rate). Data
were judged as unusable if they were incomplete or un-
readable. Demographic data were available on 39 PROS
practices that did not complete an age-sex register. Par-
ticipating and nonparticipating practices were compared
on practice size (solo and 2-physician practices vs group
practices), census region, reported proportion of Medic-
aid patients in the practice, and use of computers in prac-
tice. Two-tailed t tests and analysis of variance with Bon-

MATERIALS AND METHODS

SAMPLE

In 1993, the PROS network consisted of 155 pediatric prac-
tices with 632 practitioners in 31 states. Ninety-one per-
cent of PROS practitioners were pediatricians and the re-
maining 9% were nurse practitioners. When compared with
random samples of AAP general pediatricians, PROS pe-
diatricians were similar in age and sex but were more likely
to practice in suburban areas and in group practices.11 An
age-sex register protocol and data collection materials were
mailed to all practices in January 1993 and follow-up on
data collection was conducted periodically for 1 year.

QUESTIONNAIRE

The contact practitioner was asked to complete a brief ques-
tionnaire describing the practice. Specific questions in-
cluded the number and type of practitioners, information
on the population density in the practice area, and prac-
tice billing and medical record routines. No information
was collected on whether practitioners were full time or
part time, and no differentiation was made between type
of practitioner (eg, nurse practitioner vs pediatrician).

AGE-SEX REGISTER

Practices were asked to enumerate the number of patients
visiting the practice during the 2-year period from Janu-
ary 1, 1991, through December 31, 1992. Patients making
multiple visits were counted only once, resulting in a
patient count rather than a visit count. The unit of data

collection for the study was the entire practice, not the
practitioner.

Practices were instructed to use 1 of 2 methods of data
collection: the computer billing method (CBM) or the medi-
cal record sampling method (MSM). To count a patient as
active or visiting the practice, both methods required docu-
mentation of the physical presence of the patient in the of-
fice. No telephone contacts were included.

For practices to participate in the CBM, it was neces-
sary for the office computer or billing service to compile a
listing of the number of patients who were seen from Janu-
ary 1, 1991, through December 31, 1992, by year of birth
and sex. This was only possible if the CBM could generate
a unique identifier for each patient.

Practices incapable of employing the CBM used the
MSM. If the practice kept individual patient records, it was
instructed to sample every fifth medical record and record
data under the appropriate year of birth and sex, provided
the patient had been seen in the past 2 years. If the prac-
tice used family medical records, every fifth medical rec-
ord was used and data were recorded on a form under the
appropriate year of birth and sex for each patient in the fam-
ily that had been seen in the past 2 years. The patient counts
in the MSM were multiplied by 5 to calculate the total num-
ber of patients per practice.

Six practices with 4 or more practitioners volun-
teered to complete both methods. In 5 of these 6 prac-
tices, the CBM yielded higher patient counts (−13%, +11%,
+16%, +17%, +26%, and +29%). The small number of prac-
tices that completed both methods precludes statistical
analysis. In the overall enumeration for the network, the
CBM results from these practices were used, since most
practices in the study (61%) had used this method and the
counts represented an actual total rather than a calculated

ARCH PEDIATR ADOLESC MED/ VOL 153, JAN 1999
10

©1999 American Medical Association. All rights reserved.
Downloaded From: https://jamanetwork.com/ by Doogie Howser on 05/28/2023



ferroni correction for multiple comparisons revealed no
significant differences between these practices.

The sample of 89 practices completing an age-sex
register consisted of 12 solo practitioners (13.5%), 19
small group practices (2-3 practitioners) (21.3%), and
58 large group practices (65.2%). Seventy-three percent
of participants reported the population of the county or
metropolitan area of their practice as greater than
100 000. Practices’ self-reported estimates of payment
sources were 40% fee-for-service insurance, 15% capi-
tated insurance, 16% Medicaid, 25% self-pay, and 4%
other. Overall, 61% of practices used the CBM and 39%
used the MSM.

The number of active patients (defined as having
been seen at least once during the last 2 years) cared for
by study participants was 529 513. After adjusting for
the number of full-time equivalent pediatricians and
nurse practitioners, each practitioner cared for an aver-
age of 1546 patients (SD, 827; median, 1320; minimum,
198; and maximum, 4025).

The average numbers of patients per practitioner
were analyzed by census region, population of region,
and proportion of Medicaid patients in the practice,
using 2-tailed t tests and analysis of variance with Bon-
ferroni correction for multiple comparisons. Because
the distribution of patients per practitioner was abnor-
mal, these data were transformed with the square root.

Since the results of analyses of transformed and un-
transformed distributions did not differ, the untrans-
formed means of patients per practitioner and t tests,
calculated by using transformed data, are presented in
Table 1. The number of patients per practitioner was
higher in less-populated areas (P =.01) and in solo prac-
tices when compared with group practices of 4 or more
practitioners (P=.05). There were no significant differ-
ences by region of the country or by reported percent-
age of Medicaid patients.

Table 2 gives actual patient counts by age and sex.
The percentage by age is shown in the Figure. Younger
children account for the overwhelming majority of pa-
tients seen in these pediatric practices. Children aged 12
years and younger comprised 81% of the patients seen
by PROS practitioners. More than half of the children seen
were 6 years of age or younger. Sex differences were also
noted according to the age of the patient. Age categories
were divided into 4 groups for calculation of the x2 sta-
tistic, including 0 to 4, 5 to 9, 10 to 14, and 15 to 21 years
of age. Before age 5 years, boys accounted for a small,
but significantly higher, number of patients seen (x2

4 =
40.76, P,.05). In contrast, after age 14 years, girls com-
prised a significantly larger proportion of patients (x2

6 =
41.38, P,.05). In later adolescence, female patients ac-
counted for a majority, accounting for as high as 55% of
the patients by age 21 years.

estimate. For all participating practices, results from the
MSM and CBM were totaled and analyzed, as has been pre-
viously conducted with age-sex registers.7

DATA ANALYSIS

Frequency distributions for the network were calculated
by age and sex. Since a primary study objective was to de-
termine the total patient count for the PROS network, this
count was obtained by multiplying the number of active
patients in each practice by the proportion of practition-
ers who were members of PROS. This proportion was gen-
erally high, with 54% of practices having all of their prac-
titioners enrolled in PROS.

Because estimating the average number of patients per
practitioner seen in the network was an objective of the
study, but (1) part-time status of practitioners was not iden-
tified through the questionnaire and some of the practi-
tioners undoubtedly worked part time and (2) an esti-
mated 9% of practitioners were nurse practitioners rather
than pediatricians, adjustments were made in calculating
the number of patients per practitioner.

The patient–full-time-equivalent practitioner ratio was
generated by dividing the total numbers of patients enumer-
atedintheage-sexregisterbythenumberoffull-time-equivalent
practitionerscomprisingthepractitionersample.Thefull-time-
equivalent practitioner total was based on the sum of the fol-
lowing:(1)anestimateofpart-timepediatricians inthesample
(based on total numbers of practitioners in the sample, mul-
tiplied by 91%, the network estimate of PROS practitioners
whoarepediatricians,andmultipliedagainby8%,thenational
estimate for part-time pediatricians, as yielded from a recent
AAPPeriodicSurvey12),multipliedby0.5,on theassumption
that part-time pediatricians work half-time, on average; (2)

an estimate of part-time nurse practitioners (based on total
numbersofpractitioners in the sample,multipliedby9%, the
network estimate of PROS practitioners who are nurse prac-
titioners, and multiplied again by 20%, the national estimate
of part-time nurse practitioners13), multiplied by 0.5, again
ontheassumptionthatpart-timepediatriciansworkhalf-time,
on average; (3) estimate of full-time pediatricians (based on
total numbers of practitioners in the sample, multiplied by
91%, thenetworkestimateofPROSpractitionerswhoarepe-
diatricians, and multiplied again by 92%, the estimated num-
ber of full-time pediatricians); and (4) estimate of full-time
nurse practitioners (based on total numbers of practitioners
inthesample,multipliedby9%,thenetworkestimateofPROS
practitionerswhoarenursepractitioners,andmultipliedagain
by80%,theestimatednumberof full-timepractitioners).Note:
Thisprocedure isequivalent tosaying that thenumberof full-
timepractitionersisequaltotheadjustmentfactor0.9546mul-
tiplied by the total number of practitioners.

Full-time-equivalent Practitioner/Patient Ratio =
[Total Number of Patients Seen/(A + B + C + D)]

Where A = (Total Number of Practitioners in the Sample)
3 (Percentage of Pediatricians) 3 (Percentage of Part-
time Pediatricians) 3 (Proportion of Time Worked by Part-
time Pediatricians); B = (Total Number of Practitioners in
the Sample) 3 (Percentage of Nurse Practitioners) 3 (Per-
centage of Part-time Nurse Practitioners) 3 (Proportion
of Time Worked by Part-time Nurse Practitioners); C = (To-
tal Number of Practitioners in the Sample) 3 (Percentage
of Pediatricians) 3 (Percentage of Full-time Pediatri-
cians); D = (Total Number of Practitioners in the Sample)
3 (Percentage of Nurse Practitioners) 3 (Percentage of Full-
time Nurse Practitioners)
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COMMENT

The total number of active patients in the PROS net-
work estimated from these early 1990s data was slightly
more than 500 000 children. The PROS figure of approxi-
mately 1500 patients per pediatric practitioner, where the

number of patients is based on visit data, is in line with
HMO-derived estimates of between 1200 and 1800 pa-
tients per physician, where the number of patients are
derived from enrollee data.1,2 Since only 1 of the 89 prac-
tices in this study was a staff-model HMO, the 1500 pe-
diatric patients per practitioner figure is likely valid for
non-HMO settings. This figure should provide a useful
guide for health planners and practices that are consid-
ering adding additional practitioners.

The factors associated with higher numbers of pa-
tients per practitioner—rural location and smaller num-
ber of pediatricians per practice—are intriguing. Fewer
practitioners work in rural areas and it is very likely that
modern transportation allows them to draw from large
outlying areas to overcome the lower population den-
sity. With respect to practice size, it is very possible that
the solo practices and smaller group practices are more
mature practices, with large numbers of older, infre-
quently visiting children accounting for their increased
capacity. These speculations cannot, however, be veri-
fied from our sample.

Based on the patients per practitioner figure of 1546
derived from this study, it is likely that the current 1400
PROS network practitioners serve approximately 2 mil-
lion US children. This growing PROS patient base should
permit the network to undertake studies that might prove
impossible in other research settings. Knowledge of the
age distribution will help the network in planning stud-
ies of particular age groups (such as adolescents).

Study results on the age of patients seen by practi-
tioners indicate that, despite the larger numbers of pe-
diatricians per pediatrician-child population ratio that have
occurred during the last 20 years,5 the patient popula-
tion seen by pediatricians declines steadily with advanc-
ing patient age. Even though practitioners in the study
saw patients through age 20 years, a quarter of patients
were younger than 3 years, and more than half were
younger than 7 years. In contrast, patients aged 12 years
and older comprised less than a quarter of practice pa-
tients. The limited data collected in this study do not al-
low for much speculation as to whether this phenom-
enon is more or less pronounced than it was 2 decades
ago. It is certainly true that the definition of a practice
patient used in this study (ie, seen for at least 1 visit in
the last 2 years) would underestimate the true number

Table 1. Practice Characteristics and
Patients per Practitioner

Practice Characteristic
(No. of Practices)

Average No. of
Patients per Practitioner

Population of the county or metropolitan area
in which the practice is located*

#100 000 (24) 1915
.100 000 (65) 1410

Type of practice†
Solo (12) 2097
2-3 practitioners (19) 1606
4 or more (58) 1412

Census region
Northeast (33) 1299
North central (16) 1480
South (25) 1716
West (15) 1877

Estimated proportion of Medicaid patients
in the practice

0%-19% reported Medicaid (55) 1656
20%-100% Medicaid (25) 1440
Missing (9) NA‡

*P = .01.
†P = .05; difference between solo and 4 or more practitioners.
‡NA indicates not applicable.

Table 2. Patient Count and Percentage: Age and Sex

Age Group by
Year of Birth
(Age, y)

No. (%)

Male Female Total

0-4
1992 (,1) 21 836 (50) 22 010 (50) 43 846 (8.3)
1991 (1) 25 937 (52) 24 393 (48) 50 330 (9.5)
1990 (2) 23 214 (51) 22 154 (49) 45 368 (8.6)
1989 (3) 20 189 (52) 18 896 (48) 39 085 (7.4)
1988 (4) 18 236 (52) 17 160 (48) 35 396 (6.7)

5-9
1987 (5) 17 524 (51) 16 665 (49) 34 189 (6.5)
1986 (6) 16 254 (51) 15 819 (49) 32 073 (6.0)
1985 (7) 14 873 (51) 14 266 (49) 29 139 (5.5)
1984 (8) 13 390 (51) 13 024 (49) 26 414 (5.0)
1983 (9) 12 905 (52) 12 112 (48) 25 017 (4.7)

10-14
1982 (10) 12 430 (51) 11 743 (49) 24 173 (4.6)
1981 (11) 11 264 (51) 11 038 (49) 22 302 (4.2)
1980 (12) 10 985 (52) 10 315 (48) 21 300 (4.0)
1979 (13) 9758 (51) 9426 (49) 19 184 (3.6)
1978 (14) 8805 (51) 8456 (49) 17 261 (3.3)

15-21
1977 (15) 7851 (50) 7982 (50) 15 833 (3.0)
1976 (16) 6577 (47) 6949 (53) 13 526 (2.5)
1975 (17) 5432 (48) 5989 (52) 11 421 (2.2)
1974 (18) 4553 (47) 5035 (53) 9588 (1.8)
1973 (19) 3117 (47) 3511 (53) 6628 (1.2)
1972 (20) 2011 (46) 2352 (54) 4363 (0.8)
1971 (21) 1379 (45) 1698 (55) 3077 (0.6)
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of older patients who might consider themselves pa-
tients of the practice but not have visited within the past
2 years. Even so, it is unlikely that this explains the over-
all pattern found in this study, especially since other re-
search suggests that older children are more likely to be
seen by other types of primary care physicians.4 Previ-
ous comparisons of PROS pediatricians with random
samples of AAP pediatricians have shown them to be simi-
lar in age, making it unlikely that the practitioners in this
study were younger or had newer practices with a larger
number of younger patients.

The slightly higher proportion of boys among pa-
tients younger than 5 years is puzzling and difficult to
explain. The higher proportion of girls among patients
aged 15 years and older could mean that female patients
feel most comfortable remaining in the care of pediatri-
cians, while male patients tend to move on to other sources
of care. An alternative explanation is that the difference
reflects the fact that visits to the practice form the basis
of the counts in this study. It is known from other re-
search14 that adult women visit physicians more fre-
quently than men. Therefore, it is possible that the higher
proportion of girls in late adolescence reflects the begin-
ning of a differential tendency for older girls to have more
frequent health care visits, and thus be counted more fre-
quently as a group in an age-sex register.

Anecdotal reports from study participants indi-
cated that in practices with computerized billing, the CBM
proved very easy to implement. We therefore suggest that
practices may wish to generate their own age-sex regis-
ters on a periodic basis. This would permit tracking of
practice size and changes in practice age distribution. In
an era of increasing managed care, such information could
inform management decisions and negotiations regard-
ing capitation and also aid with clinical planning to im-
prove practice efficiency.

This study has limitations that need to be empha-
sized. As discussed above, the technique of developing pa-
tient counts based on visits to a practice within the past 2
years may underestimate the number of older patients. In
addition, the technique may overestimate the percentages
of younger patients. This is because patients who are only
seen once and are therefore not considered true patients
but are still counted are more likely to be young, since young
patients have more frequent health care visits. Neverthe-
less, the age-sex register is still an accurate representation
of who visited the practices within a 2-year period.

Second, although we attempted to account for full-
or part-time status of practitioners as described in the Data
Analysis subsection of the Materials and Methods sec-
tion, this method used national estimates, and it is un-
known whether the sample of PROS practitioners actu-
ally corresponds to these estimates. Furthermore, our
adjustment to these data did not consider both practice
size and part-time status of practitioners. It is possible that
larger practices have more part-time practitioners than
smaller practices. If, in fact, there is a systematic overall
increase or decrease in patient counts based on part-time
status and practice size, this may influence our findings.

Third, it is conceivable that patient volume in PROS
practices may be different than pediatric practices in gen-
eral. As noted earlier, however, from a variety of stand-

points, PROS practices are similar to other pediatric prac-
tices. We might therefore hypothesize that patient volume
is similar, but no true comparative data are available.

Finally, 2 possible sampling limitations should be
acknowledged. The MSM and CBM may not yield com-
parable results. Although a few practices used both meth-
ods to determine counts, this was not done enough to
determine any meaningful patterns. We cannot say, there-
fore, whether either method consistently overestimates
or underestimates patient counts. The potential exists for
variation among practices in the methods of purging the
medical records of patients who have transferred or
moved, which may influence patient counts. Insuffi-
cient information on the particulars of purging records
precluded refinement of the data in this area.

Within these limitations, however, we believe that
these results contribute considerably to the very limited
literature on pediatric practice size and composition. These
data provide the only current national estimates of the
size and age-sex composition of independent pediatric
practices, which remain the most common form of pe-
diatric practice. This study can help pediatricians and
health services researchers understand the present de-
mographics of pediatric practice and plan for the future
delivery of health care to children.
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MD (Cranston), Virginia Rittner, MD (Westerly); South
Carolina: Anderson Pediatric Group (Anderson), Palmetto
Pediatric and Adolescent Clinic (Columbia); Tennessee:
Johnson City Pediatrics, PC (Johnson City); Utah: John
Weipert, MD (American Fork), Mountain View Pediatrics
(Sandy), Gordon Glade, MD (American Fork), Granger
Medical Center (West Valley City); Vermont: Essex Pedi-
atrics (Essex Junction), Timber Lane Pediatrics (South
Burlington), Newport Pediatrics (Newport), University
Pediatrics (Burlington), Practitioners of Pediatric Medi-
cine (South Burlington); Virginia: Eastern Virginia Medi-
cal School (Norfolk), James River Pediatrics (Midlothian),
Lewis Gale Children’s Clinic (Salem), Pediatric Faculty

Practice Office (Richmond), Pediatric Association of Rich-
mond, Inc (Richmond); Washington: Redmond Pediatrics
(Redmond), Rockwood Clinic (Spokane), Valley Children’s
Clinic (Renton), University of Washington (Seattle); Wis-
consin: Gundersen Clinic-Whitehall (Whitehall), Marsh-
field Clinic (Marshfield), University of Wisconsin Clinics
East (Madison), Beloit Clinic SC (Beloit); Wyoming: Big-
horn Pediatric Associates (Gillette), Peggy Tolliver, MD
(Green River), Jackson Pediatrics (Jackson).

Corresponding author: Alison B. Bocian, MS, PROS/
American Academy of Pediatrics, 141 NW Point Blvd, Elk
Grove Village, IL 60007-1098.
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